Photoaffinity labeling of rat liver glutathione S-transferase, 4-4, by glutathionyl S-[4-(succinimidyl)-benzophenone].
Glutathionyl S-[4-(succinimidyl)benzophenone] (GS-Succ-BP), an analogue of the product of glutathione and xenobiotic substrate, was synthesized and shown to act as a photoaffinity label of rat liver glutathione S-transferase, 4-4. A time-dependent photoinactivation occurs upon irradiation at long wavelength UV light of the complex of enzyme and GS-Succ-BP. The rate of inactivation exhibits nonlinear dependence on [GS-Succ-BP], characterized by an apparent KI of 115 microM and kmax of 0.469 min-1. Effective protection against photoinactivation by 150 microM GS-Succ-BP is provided by dinitrophenol, nitrobenzene, ethacrynic acid, and S-hexylglutathione, analogues of xenobiotic substrates and product. These results suggest that GS-Succ-BP reacts with the enzyme within the active site, probably in the xenobiotic substrate-binding site. Upon complete inactivation, reagent incorporation of about 1 mol/mol of enzyme dimer is measured by radioactivity and MALDI-TOF mass spectrometry. Isolation of modified peptides followed by gas-phase sequencing and mass spectrometry indicates that Met-112 is the only reaction target of GS-Succ-BP. Although only one subunit of the enzyme dimer is modified, catalytic activity of both subunits is lost. Molecular modeling suggests that the benzophenone moiety of the compound binds in the cleft between the two enzyme subunits and modification of Met-112 on one subunit excludes reaction of the corresponding methionine on the other subunit. It is proposed that the new compound, glutathionyl S-[4-(succinimidyl)benzophenone], may have general applicability as a photoaffinity label of other enzymes with glutathione binding sites.